WHAT IS CLAIMED IS: 



1 . A method of processing a semiconductor subsjfate, comprising the steps of: 

providing a semiconductor substrate J^aving a surface with a contact formed 
therein; 

depositing a conductor layer onrthe semiconductor substrate surface, wherein said 
conductor layer comprises a conductor; 

forming an impurity l^yer in said conductor layer, said impurity layer having a 
melting poiptt temperature and surface tension less than that of said 
conductonrand 

heating the conductor layer to a reflow temperature, said reflow temperature being 
sufficient to cause the layers to reflow. 



2. The method of claim 1, wherein the conductor layer is exposed to a sufficient 
amount of an impurity to form the impurity'tayer in -the surface of the conductor layer, 
said impurity layer comprising a mixtur^Sf the conductor and the impurity. 



3. The method of claim 2, /wherein the conductor is a metal that has a base 

/ y/ / 

comprising at least one of/aluminum, copper, tungsten, titanium or a mixture thereof. 



The method] 




conductor is an aluminum based metal and 



the impurity comAises/at least one of silicon, germanium, fluorine, iodine, chlorine, 
titanium, tunszsren. tantalum or a mixture thereof. 



The method of claim 4, wherein the impurity is XiCl 4 . 
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6. The method of claim 1, wherein the impurity layer has a melting point that is from 
about 10% to about 60% below the intrinsic melting point of the conductor. 

/ 

r 

7. The method of claim 1, wherein th/impurity is formed intermittently. 

/i 

8. The method of claim y l', ,wherein the impurity layer is formed during the 
depositing step. 




£3 15 9. The method y of claim/l, ^wherein the impurity layer is formed during the heating 

: : : 

Q step. 

s 4 10. A semitonductor/device formed by the method of claim 1. 

H 11/ 

r 20 11. A process for semiconductor metallization, comprising the steps ot: 

I / ' 

providing a/semicondbcj^ wafer having a contact formed therein; 
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qepositing a metal layer on the semiconductor wafer surface, said metal layer 
omprising a metal and having an exterior surface; 




po/ing the exterior surface of the metal layer to a sufficient amount of an 
impurity to form an impurity layer in said surface, said impurity layer 
comprising a mixture of the metal and the impurity, and said impurity 
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/ 



layer having a melting point temperature and surface tension less than that 
of said metal; and 

heating the metal layer to a reflow temperature, said reflow temperature being 
sufficient to cause the layers to refloW 



12. The process of claim 1 1, wherein 



aluminum, copper, tungsten, titanium or,a^ 
least one of silico 
a mixture thereof. 




:al has a base comprising at least one of 
thereof; and the impurity comprises at 
least one of silicon, germanium, fluorine^odine, chlorine, titanium, tungsten, tantalum or 
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13. The process of claim wherein the metal has an aluminum base and the 
15 depositing, heating/and exposing steps occur simultaneously during a hot sputtering 
process. 



20 



/ 



/ 



14. The/process of /naim 11, wherein/the metal has an aluminum base and the 
impurity I£yer ha/a m/\lmg point temperature that is less than about 400°C. 
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The p/oce/s ofjclainvn , wherein the metal has an aluminum base and wherein the 
f temperature is less than about 400°C. 



16. The^rocess of claim IK wherein the exterior surface of the metal layer is exposed 
to the imparity during the depositing step. 
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17. The process of claim 1 1, wherein the exterior surface of the/metal layer is exposed 
to the impurity during the heating step. 



18. A semiconductor device formed by the process ofixlaim 1 1 . 



19. A semiconductor device, comprising: 




/ 



a semiconductor substrate having a fitfst layer; 
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20. 
thiol 



a contact formed in the first layen/of the semiconductor substrate; 

a conductor layer formed t© ^xtend into said contact, wherein said conductor layer 
Comprises a conduoior; and 



an yimpurity /layer in >said conductor layer, said impurity layer comprising a 
mixture of the conductor and an impurity, said impurity layer having a 
melting pomt temperature and surface tension less than that of said 
conductor 





The /device/of claim \9, wher^n the impurity layer is of generally uniform 
khess g/hd exists at the exterioFsurface of the conductor layer. 



21. The device of claim 19, wherein the impurity layer exists at the surface of the 
conductor layer and further extends into the contact. 
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22. The device of claim 19, further comprising a plurality of in^purity layers separated 
by conductor material that is substantially free of impurities. 



23. The device of claim 19, wherein the conductor is a metal that has a base 
comprising at least one of aluminum, copper, tungsten/ titanium or a mixture thereof. 



24. The device of claim 23, v/^ct'm the^pnductor is an aluminum based metal and 
the impurity comprises at leastybne of silicon, germanium, fluorine, iodine, chlorine, 
titanium, tungsten, tantalum or a mixture ^hereof. 




25. The device claim 24/wherem the impurity is TiCl 4 



26. The device of elai'm/l9, wherein the imamity layer has a melting point that is 
from about 1 0% to/abput m% below the intrinsic melting point of the conductor. 



27. The devfc/ o/ clairhJ9^>vKerein the impurity layer is from about 20% to about 
80% of the overall/hickness of the conductor layer. 



25 28. The d/vice of claim 19, wherein the device is a semiconductor memory device. 



29. The device of claim 28, wherein the semiconductor memory device is a dynamic 
random access memory (DRAM) device. 




